Introduction
Drug abuse is highly prevalent in schizophrenic patients. An estimated 50% of subjects diagnosed with schizophrenia also present substance use disorders (SUDs), compared to 12% of the general population 1 . Tobacco, cannabis, alcohol and cocaine are the substances most commonly used by these patients 1, 2 . It is considered that substance abuse hastens the onset of schizophrenia, aggravates its symptoms, leads to poorer therapeutic compliance and increases hospitalizations in this population 3, 4 . It also heightens the risk of HIV and other infections 5 .
Despite high comorbidity and the impact of substance use on the outcome of schizophrenia, controlled studies assessing the effectiveness of pharmacological treatment in this type of patient are rare. In a recent review on the pharmacological treatment of schizophrenic patients with SUDs it was found that of the 17 studies involved, none was controlled, and in 12 of them atypical antipsychotics had been used 6 . In a recent 6-week, open study, risperidone decreased craving and relapse for cocaine more than typical neuroleptics in subjects with schizophrenia and cocaine dependence 7 . However, the difficulty of therapeutic compliance in patients with dual diagnosis means that in everyday practice many psychiatrists tend to prefer using depot neuroleptics in order to ensure better compliance and to reduce exacerbations and hospitalization in these patients 8 .
Bearing in mind the absence of controlled studies in this field, we opted to carry out the first controlled study of risperidone versus zuclopenthixol in subjects with schizophrenia and SUD. Risperidone is an atypical antipsychotic widely used in the treatment of patients with schizophrenia 9 . Furthermore, it has been used in different open studies with patients diagnosed with schizophrenia and drug abuse disorders 10, 11 . Zuclopenthixol is a well established thioxanthene antipsychotic. Several controlled studies have shown this drug to be just as effective as chlorpromazine 12 and risperidone 13 in the treatment of patients with schizophrenia. It can be administered intramuscularly (depot 200mg/1ml) or orally. Depot administration can improve therapeutic compliance in low-compliant patients 14 .
The objective of the present study was to compare the efficacy of the two drugs in improving the symptoms of schizophrenia in subjects with dual diagnosis. At the same time we aimed through this comparison to determine which antipsychotic drug would improve substance abuse and produce the better compliance with the psychotherapeutic programme for reducing or ceasing substance use. Only male subjects have been selected because substance abuse is less frequent in female.
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from risperidone to zuclopenthixol worsened, while those who moved from zuclopenthixol to risperidone significantly improved.
Conclusions: Risperidone was more effective than zuclopenthixol in improving the symptoms of schizophrenia and substance use.
Method
Chronic schizophrenic patients with SUDs (substance use disorders) were enrolled for a randomized, controlled, carried out at two outpatient centers in Spain. The study was performed in accordance with the Helsinki Declaration (1964). Approval of the protocol by appropriate local ethics committees was also secured, and informed consent was obtained in all cases.
Patients
To be eligible for inclusion, patients had to be male, aged between 18 and 65, and have a diagnosis of schizophrenia and SUD for substances other than caffeine and nicotine, according to the DSM-IV (15) . Patients were excluded from the study if they had a clinically significant organic or neurological disorder, serious psychotic disorder other than schizophrenia, clinically relevant abnormalities in laboratory tests at baseline, neutropenia or thrombocytopenia, or a clinically relevant abnormal ECG.
Patients were selected during their stay in hospital. They had been admitted due to a worsening of their psychotic symptomatology. Once stabilized, and before being discharged, they were asked if they would participate in the study. Those who accepted signed the informed consent document. Of 124 patients interviewed (all males), 66 agreed to participate in the study.
Study design

Justification of the design
We chose an open design in order to avoid the typical complications that may arise in double-blind studies with abuser patients.
The emergence of adverse reactions and/or severe side effects may lead blind researchers to exclude the patient from the study, when in many cases what are involved are secondary reactions to substance use.
It was in order to avoid the possible bias resulting from assessment of the patient by the clinician (who was obviously aware of the treatment prescribed) that we opted for the inclusion of blind assessors. We used a long follow-up period in view of the fact that changes of habit related to the use of substances are difficult and take considerable time. Furthermore, one of the advantages of using a crossover study is that each patient can be compared in his reaction to the two drugs used, thus reducing the bias that may have arisen with randomization in such a small sample. It can be said, therefore, that the conditions of the study are as close as possible to those of normal practice.
Design
Selection of the patients took place while they were in hospital. When informed consent was obtained they were allocated alternately to receive risperidone or zuclophentixol. Subjects remained in hospital for 7-15 days more until being referred to their outpatient centre to continue the pharmacological treatment for 12 months.
Before discharge from hospital they were given a baseline interview. Patients had a weekly consultation with their psychiatrist, who was responsible for prescription and monitoring of the risperidone and zuclopenthixol and for the programme to prevent substance use relapses. At each weekly visit patients also took a urine test to check for alcohol, opiates, cocaine and cannabis.
After six months of the study it was proposed to the patients to change the pharma-cological treatment, so that those who were receiving risperidone began to take zuclopenthixol, and vice-versa. They continued to meet their psychiatrist once a week for the clinical check and the urine test. Every two months they were interviewed by a monitor with no knowledge of their pharmacological treatment, until the second sixmonth follow-up period was complete (total 52 weeks).
At any point the patient could ask to drop out of the study. Patients' failure to attend the interviews or to take the urine test during follow-up was not considered sufficient reason to exclude them from the study. Patients who during the follow-up period had to be admitted to a psychiatric hospital were given the opportunity of continuing the study if they wished. If the patient failed to attend the bimonthly visit (e.g., because he was hospitalized), the interview was postponed until it was possible for him to attend.
'Blind' researchers
The outcome data were collected by researchers who were blind to the drug taken by the patients. Every two months they interviewed subjects and filled out the different efficacy and safety scales.
Assessment instruments
Evaluation of efficacy
Efficacy was assessed by means of the Positive and Negative Syndrome Scale (PANSS) 16 for schizophrenia and the Clinical Global Impression Scale 17 . The PANSS includes 30 items, which measure both positive and negative symptoms, as well as general psychopathology, by means of a semistructured patient interview.
Evaluation of SUDs and use of substances
Severity of the complications of substance use was assessed by the Addiction Severity Index (ASI) 18 . This is a semi-structured interview that assesses the following areas: psychoactive drug abuse; medical problems; legal problems; family situation; social problems; and employment and financial situation.
Although patients were asked about substance use in each one of the interviews, we opted to include, as measures of substance-use assessment, the Clinical Global Impression (CGI) Scale and detection of substances in urine in the weekly tests. Reactive strips were used for alcohol, cocaine, opiates and cannabis (Instacheck, San Diego, USA).
Evaluation of safety
Extrapyramidal symptoms were evaluated using the Extrapyramidal Symptom Rating Scale (ESRS) 19 , which consists of a questionnaire to evaluate the subjective effects, a detailed clinical evaluation of parkinsonism, dystonia and dyskinesia and 2 global impressions of the severity of parkinsonism and dyskinesia. The effects of other adverse events on the patients' daily activities were evaluated by means of the UKU Side Effect Rating Scale 20 .
Psychotherapeutic programme: Substance Abuse Management Module (SAMM)
This programme was developed by Roberts et al. 21 , and is made up of the following modules: basic training (8 sessions), skills training (9 sessions) and practical sessions. It is based on a cognitive-behavioural approach and designed specifically for patients diagnosed with schizophrenia and substance abuse. All the patients attended this type of psychotherapeutic session weekly until completion of 24 sessions (first sixmonth period). During the second period the patients were encouraged to continue with the basic aspects learned on the programme.
Outcome variables
The main psychopathological efficacy variables were reduction in the scores of the different subscales of the PANSS and reduction in the CGI related to the schizophrenia symptoms (CGI-schizophrenia symptoms). We considered as therapeutic efficacy a reduction of at least 20% in the total PANSS score with respect to the baseline situation.
The secondary outcome variables were: a) Substance abuse: the number of positive urine tests during the two study periods; changes in the CGI for substance use (CGIsubstance abuse) and time elapsed before first positive urine test (or number of patients with negative tests at the end of the study). b) Compliance with the SAMM programme was determined by the number of times participants attended the programme sessions during the study. Compliance was considered to be adequate when they attended 18 sessions or more in each period (75% of the sessions). In order to assess the impact of the change in antipsychotic drug on compliance, we considered that there could be "no changes", "worsening" or "improvement", according to whether the number of sessions in the two periods was similar (no changes), higher (improvement) or lower (worsening), respectively. c) Safety variables were reduction of ESRS, changes in UKU, and number of patients in which antiparkinsonian drugs were used in each group.
In order to determine whether there were clinical changes due to the change of antipsychotic, patients were classified according to CGI-schizophrenia symptoms and CGI-substance abuse at month 6 and month 12. There were three possible situations: no clinical changes (CGI at months 6 and 12 identical), improvement (CGI at month 12 better than at month 6) and worsening (CGI at month 12 poorer than at month 6).
Statistical analysis
Measures of efficacy and safety were analyzed according to the intent-to-treat principle. Unpaired t tests were used to analyze differences between treatment groups. Dichotomous variables were evaluated using Pearson's χ 2 test or two-tailed Fisher's exact test. Variations in each of the variables in a given treatment group and the changes between treatment periods were analyzed using two-tailed paired t test. A last observation carried forward (LOCF) model was used for repeated-measures analysis and a significance level of 0.05 was employed to characterize the results. The number of patients with negative urine tests at the end of month 6 was determined by means of the KaplanMeier product-limit survival test.
We used different regression models to explain the clinical response of the psychopathology (PANSS-total < 20% of baseline), for clinical response to substance use (2/3 of the urine controls negative) and for compliance with the psychotherapeutic programme (75% attendance at sessions) at the end of the first and second treatment periods.
Results
The demographic and baseline characteristics did not differ significantly between the two treatment groups (Table I ). The commonest diagnoses were paranoid, residual and undifferentiated schizophrenia. The commonest SUDs were for nicotine, alcohol and cannabis. There were no differences in the severity of the addiction evaluated by means of the ASI, nor in the family antecedents of schizophrenia or substance abuse. Patients were treated with oral neuroleptic drugs prior to commencement of the trial (haloperidol -60%-, zuclopenthixol -20%-and chlorpromazine -20%-).
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During the first period, four patients dropped out of the study, three from the zuclopenthixol group and one from that of risperidone. Two of these were re-hospitalized and spent 6 months as inpatients, while the other two did not agree to attend the programme for the management of drug consumption. Three patients from the risperidone group and five from the zuclopenthixol group needed to be admitted to psychiatric hospital during this period due to exacerbation of their psychopathological symptoms. Mean doses at the end of the first period were 6.4 mg/day (range 3-12) for risperidone and 38 mg/day (range 10-100) for zuclopenthixol. In 28 (84.8%) patients of the zuclopenthixol group we used the depot formulation (1 administration every 21-30 days). In these patients, together with the depot, the daily dose of zuclopenthixol by mouth was 15 mg/day (range 10-50 mg). Results of this period can be seem in Table II 
Efficacy
None of the scores in the PANSS subscales for the first period indicated statistically significant differences. Also by month 6, 57.6% and 48.5% had reduced their total PANSS by more than 20%, respectively
Substance abuse
The number of positive urine tests was significantly higher in the zuclopenthixol group than in that of risperidone. All the patients consumed substances during the first 6 months, even though the first positive urine test occurred in the ninth week for the zuclopenthixol group (CI 7-10) and the seventh for the risperidone group (CI 5-8) (Longrak 0.07).
Compliance
Patients treated with risperidone attended a significantly larger number of SAMM programme sessions than those of the zuclopenthixol group. In fact, 93% of those in the risperidone group were classified as good compliers.
Drug Safety
There was a more significant reduction in the scores on the scales for EPS and UKU (t = 1.92, p = 0.04) in the risperidone group. Antiparkinsonian drugs were used more frequently in the zuclopenthixol group (48.5% vs 27%, χ 2 = 3.23, df = 1, p = 0.07).
Second period (from month 6 to month 12)
During the second period there were no dropouts, and 9 patients needed to be admitted to psychiatric hospital due to clinical relapses (four from the risperidone group and five from that of zuclopenthixol). Mean doses at the end of the second period were 6 mg/day (range 3-9) for risperidone and 35 mg/day (range 10-100) for zuclopenthixol. In 27 patients of the zuclopenthixol group we used the depot formulation (1 administration every 21-30 days). In these patients, together with the depot, the daily dose of zuclopenthixol by mouth was 12 mg/day (range 10-50 mg).
Efficacy
There were significant differences only in the negative PANSS in the evaluations at month 12 of the study. The percentage of subjects with a PANSS score 20% lower than that of baseline was higher in the group treated with risperidone (χ 2 = 2.65, df = 1, p = 0.10).
Substance abuse
Total number of positive urine tests was significantly higher in the zuclopenthixol group than in that of risperidone.
Compliance
Number of sessions attended by each treatment group was similar, so that the percentage of subjects included in the "good compliance" group was comparable for the two groups.
Drug Safety
Risperidone group subjects presented significantly lower scores at month 12 in the ESRS and UKU (t = 2.24, p = 0.03). In the group zuclopenthixol group the percentage of patients needing concomitant antiparkinsonian drugs was higher (n = 15) than in the risperidone group (n = 8) (24.2% vs. 42.4, χ 2 = 3.33, df = 1, p = 0.06).
Changes between periods (Table III) Patients treated initially with zuclopenthixol continued to improve with regard to both their schizophrenia symptoms and their substance use when they changed to risperidone. On comparing the degree of compliance between the two periods, those patients that had initially received zuclopenthixol improved on changing to risperidone (27%), while of those treated initially with risperidone, 15% worsened on changing to zuclopenthixol.
Logistic regression models for explaining the prognosis
As regards the models for explaining the reduction of the total PANSS score >20%, at month 6 the only variable that entered the model was baseline severity of dependence measured with the ASI (Table IV) . That is, the more severe the dependence, the lower the risk of a reduction in the total PANSS score. On the other hand, the model for explaining the same variable at month 12 involved severity of dependence measured with the ASI and the antipsychotic treatment received (Table IV) . Thus, presenting less severity of dependence and having been treated initially with risperidone were associated with higher probability of the total PANSS score falling >20% from the baseline figure. RISPERIDONE VERSUS ZUCLOPENTHIXOL IN THE TREATMENT OF SCHIZOPHRENIA... 141 In the models for explaining the reduction in positive urine tests, the same variables were involved at month 6 and month 12: number of hospitalizations since onset of schizophrenia, severity of dependence measured with the ASI, and type of antipsychotic received during the treatment. That is, greater reduction in positive urine tests was associated with fewer hospitalizations since onset of the disorder, with having used risperidone in the first study period and with less severity of dependence.
Finally, in the model for explaining compliance with the SAMM programme, at month 6 the variables involved were number of hospitalizations since onset of schizophrenia and type of antipsychotic received during the first treatment period. It might therefore be stated that a history of few admissions to psychiatric hospital and using risperidone is associated with better compliance. In the model at month 12 months no variables were involved.
Discussion
The results of this study indicate that in subjects with schizophrenia and substance abuse, risperidone was more effective than zuclopenthixol in alleviating negative symptomatology and reducing substance use. Those treated with risperidone presented fewer positive urine tests in both study periods. Risperidone also led to more improvement than zuclopenthixol with regard to compliance with the programme for managing substance abuse. Taking into account the results of the different regression models, it can be stated that choice of antipsychotic is relevant for explaining the results related to schizophrenia symptoms, to substance use and to compliance with the psychotherapeutic programme.
Given that this is the first controlled study in a sample of patients with dual diagnosis, it is not possible to make comparisons with similar work, though the differences between the two drugs in schizophrenic subjects have been pointed out elsewhere 13 . Risperidone and zuclopenthixol were equally effective in reducing positive, but not negative symptomatology. The percentage response to risperidone, in our study, is within the range found in other studies carried out in subjects with schizophrenia and without SUD (57% and 72% at 6 and 12 months, versus 61-74% 22, 23, 24, 25 . However, percentage response to zuclopenthixol was higher than in other research (44% in 13). The greater efficacy of risperidone compared to zuclopenthixol, above all in the reduction of negative symptoms, may be explained by the different pharmacological actions of the two drugs. In contrast to zuclopenthixol, risperidone shows a predominance of antagonism at the 5-HT 2A receptor, as compared to the D 2 receptor 26 . Also, risperidone may potentiate noradrenergic activity, via the active metabolite 9-hydroxyrisperidone 27 .
The hypothesis that the efficacy of risperidone on negative symptoms is a direct effect, and not secondary to improvements on positive, extrapyramidal or depressive symptoms, has been examined 28, 29 . Reanalysis of data from the North American risperidone trial showed that the effects of risperidone on negative symptoms were independent of its effects on EPS 30 .
With regard to the reduction in substance use, the results of the present study indicate that risperidone contributes to reducing substance consumption in a consistent way, since, when risperidone is substituted by zuclopenthixol, the positive urine tests increase in number. Smelson et al. 31 showed that individuals with schizophrenia and cocaine dependence treated with risperidone had significantly less cue-elicited craving and relapses than subjects treated with typical antipsychotics. Indirect evidence of the greater efficacy of risperidone can be found in other studies. Where it has been used in the treatment of subjects with psychotic disorders and opiates abuse, it has been shown that 50% of subjects reduced their use of opiates 11 . Studies in which patients' treatment was changed from classic neuroleptics to atypical antipsychotics (clozapine, olanzapine) have also confirmed the greater efficacy of the latter type for reducing substance use 32, 33 .
Indeed, it has been speculated that this type of antipsychotic may form the basis of the principal treatment strategy for acting on negative symptoms and reducing dysphoria and extrapyramidal symptoms 6 . There are several non-exclusive hypotheses justifying this notion. It has been pointed out that patients diagnosed with schizophrenia tend to use substances more frequently than the general population, in an attempt to reduce their states of dysphoria 32, 34 , the positive and negative symptoms of the disorder 32, 34, 35, 36, 37 , and the cognitive deficits related to schizophrenia or psychoactive drugs 38 , or in an attempt to increase mesocortical dopaminergic hypoactivity and alleviate the anhedony associated with their situation 39 . It is also possible that a subgroup of these patients will present greater risk due to the presence of antisocial features or novelty-seeking, modulated by the serotonergic and dopaminergic systems, respectively 40 . The pharmacological characteristics of atypical antipsychotics, and in particular risperidone, and their actions on factors of vulnerability to substance use in this population, may partly explain their efficacy 6 . Moreover, outside the context of patients diagnosed with schizophrenia, it has been suggested that atypical antipsychotics may reduce the use of substances such as alcohol and cocaine 31, 41, 42 . It has been hypothesized that atypical antipsychotics reduce substance use more than classic neuroleptics due to lower hypersensitivity to D 2 dopaminergic receptors in mesolimbic pathways 43, 44 .
The frequency of extrapyramidal symptoms/signs was higher in the zuclopenthixol group than in that of risperidone at the end of both study periods. Use of antiparkinsonian drugs was also lower in subjects treated with risperidone. Similar results were found on comparing these two antipsychotics in a sample of schizophrenic patients without SUD 13 . The pharmacological differences between the two antipsychotics could explain their different tolerance profiles 26 .
As regards compliance with programmes for managing substance use, it is difficult to find controlled studies in which the effects of pharmacological treatment have been taken into account. Up to now, the objectives of these studies have been to establish or check that the treatment of these patients was possible, and to confirm that more effectiveness was obtained when the schizophrenic and substance abuse disorders were approached within an integrated model 45, 46, 47, 48 .
It has been suggested that one of the possible determining factors in the achievement of medium-and long-term objectives is that patients find the treatment programme useful and that their clinical situation allows them to comply with and accept the content of the therapeutic programme. Thus, a pharmacological treatment, such as risperidone, may be more effective in achieving compliance with the psychotherapeutic programme than classic neuroleptics for two reasons: a) it reduces some of the clinical factors that may predispose to the use of drugs (positive and negative symptoms); b) it reduces the reinforcing capacity of drugs of abuse. Thus, patients may experience a greater sense of self-efficacy as they attain partial goals, which in turn would lead to more active involvement in the programme. Similar hypotheses have been put forward to explain the participation of alcohol-dependent subjects in cognitivebehavioural treatments in combination with naltrexone 49 .
In sum, there is a need for further research that would permit clinicians to approach more effectively the treatment of schizophrenics with dual diagnosis, in particular with regard to the best type of antipsychotic for controlling the symptoms. It would also be of interest to determine which type of psychotherapeutic intervention is most appropriate for each type of patient, and works best in combination with the pharmacological treatment.
Limitations
The results of this study should be considered with some caution, in view of its limitations. Fifty percent of the subjects were excluded in the selection period. It may well be that precisely those most severely affected, in relation to both their psychotic condition and substance abuse, were the ones who declined to participate. Furthermore, all participants were able to be attended as outpatients, which implies that they had at least some sort of family support. Thus, those who were homeless or with inadequate social or family support -and who constitute a group with more serious characteristics-remained outside the study. The fact that the psychiatrists who treated the patients had knowledge of their evolution may also affect the results.
Indeed, during the first period (6 months) there were already signs of marked differences between the two pharmacological treatments, and this may have led the psychiatrists to take more interest in those treated with risperidone, since they evolved better than those of the other group.
